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Summary

This article summarizes the 2001 recom-
mendations by the ACIP on the use of influ-
enza vaccine and antiviral agents (MMWR
2001;50[ No. RR-4]:1-44). The 2001 recom+
mendations include new or updated infor-
mation regarding a) the cost-effectiveness of
influenza vaccination; b) the influenza vac-
cine supply; ¢) neuraminidase-inhibitor an-
tiviral drugs; d) the 2001-2002 trivalent vac-
cine virus strains; and €) extension of the
optimal time period for vaccination through
November. The complete report and

sented on antiviral medicationsbecausethese
agents are an adjunct to vaccine.

Signsand Symptomsof I nfluenza

Influenzaviruses are spread from person-
to-person primarily through the coughing
and sneezing of infected persons. The incu-
bation period for influenzais 1-4 days, with
an average of 2 days. Persons can be infec-
tious starting the day before symptoms be-
gin through approximately 5 days after ill-
ness onset; children can be infectious for a
longer period.

elitis, Reye syndrome, myositis, myocardi-
tis, and pericarditis.

I nfluenza Vaccine Composition

The trivalent influenza vaccine prepared
for the 2001-2002 season will include A/
Moscow/10/99 (H3N2)-like, A/New
Caledonia/20/99 (H1N1)-like, and B/
Sichuan/379/99-like antigens. The vaccine
is made from highly purified, egg-grown vi-
ruses that have been made noninfectious.
Subvirionand purified surface-antigen prepa-
rations are available (Table 1). Because the

vaccine viruses are initially grown in

other information regarding influenza

embryonated hens eggs, the vaccine

can be accessed at the CDC website /When educating patientsregarding potential si@ might contain small anounts of residual

at <http://www.cdc.gov/ncidod/dis-
easedflu/fluvirus.htm>.

Background

Influenzavaccinationisthe primary
method for preventing influenza and

effects, clinicians should emphasize that a) inacti-
vated influenza vaccine contains noninfectious
killed viruses and cannot cause influenza; and b)
coincidental respiratory diseaseunrelated toinflu-
enza vaccination can occur after vaccination. / viruses, and they might use an antibi-

egg protein. Influenzavaccine also con-
tains thimerosal, a mercury-containing
compound, as the preservative. Certain
manufacturers might use additional
compounds to inactivate the influenza

its severe complications. The primary
target groups recommended for annual vac-
cination are @) persons aged >65 years and
personsof any agewith certain chronic medi-
cal conditions; b) persons aged 50-64 years
becausethisgroup hasan elevated prevaence
of certain chronic medical conditions; and
¢) hedlth-care workers and household mem-
berswho have frequent contact with persons
a high risk for influenza-related complica-
tions. Vaccination is associated with reduc-
tions in influenza-related respiratory illness
and physician visits among all age groups,
hospitalization and death among persons at
high risk, otitis media among children, and
work absenteeism among adults.

Although influenza vaccination remains
the cornerstone for the control and treatment
of influenza, updated informationisalso pre-

Uncomplicated influenzaillnessis char-
acterized by theabrupt onset of constitutional
and respiratory signs and symptoms (e.g.,
fever, myalgia, headache, severe malaise,
nonproductive cough, sore throat, and rhini-
tis). Respiratory illness caused by influenza
isdifficult to distinguish from illness caused
by other respiratory pathogens on the basis
of symptoms aone.

Influenza illness typicaly resolves after
several daysfor most persons, dthough cough
and malaise can persist for >2 weeks. Insome
persons, influenza can exacerbate underly-
ing medical conditions, lead to secondary
bacteria pneumonia or primary influenza
viral pneumonia, or occur as part of a co-
infection with other vira or bacteria patho-
gens. Influenzainfection has also been asso-
ciated with encephal opathy, transverse my-

otic to prevent bacterial contamination.
Package inserts should be consulted for ad-
ditional information.

Effectivenessof Vaccine

When the vaccine and circulating viruses
are antigenically similar, influenza vaccine
prevents illness in approximately 70%-90%
of healthy persons aged <65 years. Other
studies suggest that the use of trivalent inac-
tivated influenza vaccine decreases the inci-
dence of influenza-associated otitis media
and the use of antibiotics among children.

Among elderly persons residing in nurs-
ing homes, influenza vaccine is most effec-
tive in preventing severe illness, secondary
complications, and deaths. Among thispopu-
lation, the vaccine can be 50%-60% effec-
tive in preventing hospitalization or pneu-
moniaand 80% effectivein preventing death,



2001-2002 season

Table 1. Influenza vaccine* dosage, by age group, United States,

administered at the recommended dosage.

vaccinefor thefirst time.

Age group Productt Dose %g-sg; Route§

6-35 mos Split-virus only 0.25 nmL lor2M Intramuscular
3-8 yrs Split-virus only 0.50 mL lor2y Intramuscular
9-12 yrs Split-virus only 0.50 mL 1 Intramuscular
>12 yrs Whole- or split-virus** 0.50 mL 1 I ntramuscular

*Contains 15 pg each of A/New Caledonia/20/99 (H1N1)-like, A/Moscow/10/99 (H3N2)-like, and B/Schuan/
379/99-like strains. For the A/Moscow/10/99 (H3N2)-like antigen, manufacturers will use the antigenically
equivalent A/Panama/2007/99 (H3N2) virus. For the B/S chuan/379/99-like antigen, manufacturerswill use
one of the antigenically equivalent viruses B/Johannesburg/5/99, B/Mctoria/504/2000, or B/Guangdong/120/
2000. Manufacturersinclude Aventis Pasteur, Inc. (Fluzone® split); Evans \accines, Ltd. (Fluvirin® purified
surface antigen vaccine); and Wyeth Lederle Laboratories (Flushield™ split). For further product information,
call Aventis Pasteur, (800) 822-2463; Evans Vaccines (800) 200-4278; or Weth Lederle, (800) 358-7443.
‘tBecause of their decreased potential for causing febrile reactions, only split-virus vaccines should be used for
children. The vaccines might be labeled as“ split,” “ subvirion,” or “ purified-surface-antigen” vaccine.
Immunogenicity and side effects of split- and whole-virus vaccines are similar among adults when vaccines are

§For adults and older children, the recommended site of vaccination is the deltoid muscle. The preferred site for
infants and young children is the anterolateral aspect of the thigh.
fITwo doses administered >1 month apart are recommended for children <9 yearswho are receiving influenza

**No whole virus vaccine will be distributed in the U.S during the 2001-2002 influenza season.

even though the effectiveness in preventing
influenza illness often ranges from 30% to
40%.

Recommendations for the Use
of Influenza Vaccine

Influenza vaccine is strongly recom-
mended for any person aged >6 monthswho,
because of age or underlying medical condi-
tion, isat increased risk for complications of
influenza.

Target Groupsfor Vaccination

Persons at Increased Risk for

Complications
Vaccination is recommended for the fol-

lowing groups of persons who are at in-

creased risk for complications from influ-

enza:

¢ persons aged >65 years,

¢ residents of nursing homes and other
chronic-care facilities that house
persons of any age who have chronic
medical conditions;

¢ adults and children who have chronic
disorders of the pulmonary or cardio-
vascular systems, including asthma;

* adults and children who have required
regular medical follow-up or hospital-
ization during the preceding year
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because of chronic metabolic diseases
(including diabetes mellitus), renal
dysfunction, hemoglobinopathies, or
immunosuppression;

¢ children and teenagers (aged 6
months-18 years) who are receiving
long-term aspirin therapy and,
therefore, might be at risk for devel op-
ing Reye syndrome after influenza
infection; and

* women who will bein the second or
third trimester of pregnancy during
the influenza season.

Persons Aged 50—64 Years

Vaccination is recommended for persons
aged 50-64 years because approximately 25%
of this group has>1 high-risk medical con-
ditions.

Persons Who Can Transmit Influenza
to Those at High Risk

Personswho areclinically or subclinically
infected can transmit influenza virus to per-
sons at high risk for complications from in-
fluenza. Evidencefrom two studiesindicates
that vaccination of health-careworkersisas-
sociated with decreased deaths among nurs-
ing home patients. The following groups
should be vaccinated:
¢ physicians, nurses, and other person-

nel in both hospital and outpatient-

care settings, including emergency
response workers,

¢ employees of nursing homes and
chronic-care facilities who have
contact with patients or residents;

* employees of assisted living and other
residences for persons in groups at
high risk;

¢ persons who provide home care to
persons in groups at high risk; and

¢ household members of personsin
groups at high risk.

Additional Information Regarding
Vaccination of Specific Populations

Pregnant Women

Women who will be beyond the first tri-
mester of pregnancy during theinfluenzasea-
son should be vaccinated. Pregnant women
who have medical conditions that increase
their risk for complications from influenza
should be vaccinated before the influenza
season, regardless of the stage of pregnancy.

Because currently availableinfluenzavac-
cine is an inactivated vaccine, experts con-
sider influenza vaccination safe during any
stage of pregnancy. However, some experts
prefer to administer influenza vaccine dur-
ing the second trimester to avoid a coinci-
dental association with spontaneous abortion,
which is common in the first trimester, and
because exposures to vaccines traditionally
have been avoided during the first trimester.

Influenza vaccine distributed in the
United States containsthimerosal, amercury-
containing compound, as a preservative. No
data or evidence exists of any harm caused
by the level of mercury exposure that might
occur from influenza vaccination. Because
pregnant women are at increased risk for in-
fluenza-related complications and because a
substantial safety margin has been incorpo-
rated into the health guidance values for or-
ganic mercury exposure, the benefit of influ-
enza vaccine outweighs the potential risks
for thimerosal.

Persons Infected with HIV

Vaccinationwill benefit HIV-infected pa-
tients, including HIV-infected pregnant
women.

Breastfeeding Mothers

Influenzavaccine doesnot affect the safety
of mothers who are breastfeeding or their
infants. Breastfeeding does not adversely &f-
fect the immune response and is not a con-
traindication for vaccination.
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Travelers

Persons at high risk for complications of
influenza who were not vaccinated with in-
fluenza vaccine during the preceding fall or
winter should consider receiving influenza
vaccine before travel if they plan to:
¢ travel to the tropics;
¢ travel with large organized tourist

groups at any time of year; or
¢ travel to the Southern Hemisphere

during April-September.

No information is available regarding the
benefitsof revaccinating personsbefore sum-
mer travel who were aready vaccinated in
the preceding fall. Persons at high risk who
received the previous season’s vaccine be-
fore travel should be revaccinated with the
current vaccine in the following fal or win-
ter. Personsaged >50 yearsand othersat high
risk might wish to consult with their physi-
cians before embarking on travel during the
summer to discuss the symptoms and risks
for influenza and the advisability of carry-
ing antiviral mediceations for either prophy-
laxis or treatment of influenza.

General Population

In addition to the groups for which an-
nual influenza vaccination is recommended,
physicians should administer influenza vac-
cineto any person>6 monthsold who wishes
to reduce thelikelihood of becomingill with
influenza, depending on vaccine availabil-
ity. Persons who provide essential commu-
nity services should be considered for vacci-
nation to minimizedisruption of essential ac-
tivities during influenza outbreaks. Students
or other persons in institutional settings
should be encouraged to receive vaccine to
minimize the disruption of routine activities
during epidemics.

PersonsWho Should Not Be
Vaccinated

Inactivated influenza vaccine should not
be administered to persons known to have
anaphylactic hypersensitivity to eggs or to
other components of the influenza vaccine
without first consulting aphysician (see Side
Effects and Adverse Reactions). However,
persons who have a history of anaphylactic
hypersensitivity to vaccine components but
who are aso a high risk for complications
of influenza can benefit from vaccine after
appropriate alergy evauation and desensi-
tization.

Persons with acute febrile ilIness usually
should not be vaccinated until their symp-
toms have abated. However, minor illnesses
with or without fever do not contraindicate
the use of influenza vaccine, particularly
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among children with mild upper /
respiratory tract infection or aller-

gic rhinitis.
Timingof Annual
Vaccination

The optimal time to vaccinate
persons in groups at high risk is
usually during October-November.
Very importantly, health-care pro-
viders should continue to offer vac-
cine to unvaccinated persons after
November and throughout the in-
fluenza season even after influenza
activity hasbeen documentedin the
community. In the United States,
seasona influenza activity has not
reached pesk levelsin the majority
of recent seasons until late Decem-
ber through early March. Therefore,
although thetiming of influenzaac-

This season more vaccineis expected to be avail-
able than in previous years. Some delays in distri-
bution are projected, but they are not expected to be
as great as in the 2000-01 season. Nationally, ap-
proximately 55% of the total supply should be dis-
tributed by the end of October. An additional 30%
will be delivered in November and the remainder is
expected in early December. However, vaccineavail-
ability may vary greatly by manufacturer. Westrongly
recommend initial supplies be prioritized for usein
your high-risk patients.

In Mrginia, influenza usually peaks in late De-
cember - February. Ve recommend you continue to
administer vaccine throughout the flu season. If you
have been unable to place an order for vaccine or if
you have more vaccine than you need, please call
Jim Farrell, Director, Division of Immunization,
VVDH, at 804/786-6246.

\

I nfluenza Vaccine Supply

J

tivity can vary by region, vaccine adminis-
tered after November is likely to be benefi-
cid in mogt influenza seasons. Adults de-
velop peak antibody protection against in-
fluenzainfection 2 weeks after vaccination.

Persons planning substantial organized
vacci nation campaigns might consider sched-
uling these events after mid-October. In fa-
cilitieshousing elderly persons(e.g., nurs-
ing homes), vaccination before October
generally should be avoided because anti-
body levelsin such individuals can begin
to decline within a few months after vac-
cination.

Dosage

Dosage recommendationsvary according
to age group (Table 1). Among previousy
unvaccinated children aged <9 years, two
doses administered >1 months apart are rec-
ommended for satisfactory antibody re-
sponses. If possible, the second dose should
be administered before December. Among
adults, studies haveindicated little or noim-
provement in antibody response when a sec-
ond dose is administered during the same
Season.

Useof I nactivated | nfluenza VVaccine
Among Children

Of the three influenza vaccines currently
licensed in the United States, two influenza
vaccines (Flushield™, from Wyeth Labora-
tories, Inc., and Fluzone® split, from Aventis
Pasteur, Inc.) are approved for use among
persons aged >6 months. Fluvirin® (Evans
VaccinesLtd.), islabeledinthe United States
for use only among persons aged >4 years
because its efficacy among younger persons
has not been demonstrated.

Route

Theintramuscular route is recommended
for influenza vaccine. Adults and older chil-
dren should be vaccinated in the deltoid
muscle. A needle length >1 inches can be
considered for these age groups because
needles <1 inch might be of insufficient
length to penetrate muscle tissue in certain
adults and older children. Infants and young
children should be vaccinated in the antero-
lateral aspect of the thigh.

Side Effectsand Adver se Reactions

Local Reactions

The most frequent side effect of vaccina-
tion is soreness at the vaccination site (af-
fecting 10%-64% of patients) that lasts <2
days. Theselocal reactionsgenerally aremild
and rardly interfere with the person’s ability
to conduct usud daily activities.

Systemic Reactions

Fever, malaise, myalgia, and other sys-
temic symptoms can occur following vacci-
nation and most often affect persons who
have had no prior exposure to the influenza
virusantigensin thevaccine. Thesereactions
begin 6-12 hours after vaccination and can
persist for 1-2 days. Recent studies demon-
strate that among elderly personsand healthy
young adults, administration of split-virusin-
fluenzavaccineis not associated with higher
rates of systemic symptoms when compared
with placebo injections.

Immediate and presumably allergic reac-
tions (e.g., hives, angioedema, allergic
asthma, and systemic anaphylaxis) rarely
occur after influenza vaccination. These re-
actions probably result from hypersensitiv-
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ity to some vaccine component; most reac-
tions likely are caused by residua egg pro-
tein. Although current influenza vaccines
contain only asmall quantity of egg protein,
this protein can induce immediate hypersen-
sitivity reactions among persons who have
severe egg dlergy. Persons who have devel-
oped hives, have had swelling of the lips or
tongue, or have experienced acute respira-
tory distress or collapse after eating eggs
should consult a physician for appropriate
evaluation to help determine if vaccine
should be administered. Persons who have
documented | gE-mediated hypersendtivity to
eggs might also be at increased risk for a-
lergicreactionstoinfluenzavaccine, and con-
sultation with a physician should be consid-
ered. Protocolshave been published for safely
administering influenza vaccine to persons
with egg alergies.

Hypersensitivity reactionsto any vaccine
component can occur. Although exposure to
vaccines containing thimerosal can lead to
induction of hypersensitivity, most patients
do not develop reactions to thimerosal when
itisadministered asacomponent of vaccines,
even when patch or intradermal tests for
thimerosal indicate hypersensitivity. When
reported, hypersensitivity to thimerosal usu-
aly has consisted of local, delayed-type hy-
persensitivity reactions.

Guillain-Barré Syndrome (GBS)

The potential benefits of influenza vacci-
nation in preventing serious illness, hospi-
talization, and death greatly outweigh the
possible risks for developing vaccine-asso-
ciated GBS. Investigations to date indicate
no substantial increase in GBS associated
with influenzavaccines other than the swine
influenza vaccine in 1976. If influenza vac-
cine does pose arisk, it is probably dightly
more than one additiona case per million
persons vaccinated.

Personswith ahistory of GBS haveasub-
stantialy greater likelihood of subsequently
developing GBS than persons without such
ahistory. Whether influenzavaccination spe-
cifically might increase the risk for recur-
rence of GBSisnot known; therefore, avoid-
ing vaccinating persons who are not at high
risk for severe influenza complications and
who are known to have developed GBS
within 6 weeks after apreviousinfluenzavac-
cination is prudent.

Simultaneous Administr ation of
Other Vaccines

For personsat high risk who have not pre-
viously been vaccinated with pneumococcal
vaccine, health-care providers should
strongly consider administering pneumococ-
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cal and influenza vaccines concurrently.
Both vaccines can be administered at the
sametime at different sites without increas-
ing side effects. However, influenzavaccine
isadministered each year, whereas pneumo-
coccal vaccineisnot. A patient’'sverba his-
tory isacceptablefor determining prior pneu-
mococcal vaccination status. When indi-
cated, pneumococcd vaccine should be ad-
ministered to patients who are uncertain re-
garding their vaccination history. Children
at high risk for influenza-related complica-
tions can receive influenza vaccine at the
same time they receive other routine vacci-
nations.

Recommendations for the Use
of Antiviral Agents

Antivird drugs for influenza are an ad-
junct to influenzavaccinefor the control and
prevention of influenza. However, these
agents are not a subgtitute for vaccination.
Four currently licensed influenza antiviral
agents are available in the United States:
amantadine and rimantadine, chemically-re-
lated antivirals with activity againgt influ-
enzaA only; and zanamivir and osdtamivir,
neuraminidase inhibitors with activity
againgt both influenza A and B viruses.

An overview of the indications, use, ad-
ministration, and known side effects of these
medicationsis presented in thefollowing sec-
tions. Package inserts should be consulted
for additiona information.

Roleof Laboratory Diagnosis

Appropriate treatment of patients with
respiratory illness depends on accurate and
timely diagnosis. The early diagnosis of in-
fluenza can reduce the inappropriate use of
antibiotics and provide the option of using
antiviral therapy.

Diagnostic tests available for influenza
include vira culture, serology, rapid anti-
gen testing, and immunofluorescence. Sen-
sitivity and specificity of any test vary by the
laboratory that performs the test and by the
typeof test used. Aswith any diagnostic tet,
results should be evaluated in the context of
other clinical information available to the
physician.

Severd commercid rapid diagnostic tests
are available that can be used by laborato-
riesin outpatient settingsto detect influenza
viruses within 30 minutes. These rapid tests
differ inthetypesof influenzavirusthey can
detect and whether or not they can distin-
guish between influenzatypes. Different tests
can detect 8) only influenza A viruses; b)
both influenza A and B viruses but not dis-
tinguish between the two types, or c) both

influenza A and B and distinguish between
the two. Senditivity and specificity of rapid
tests are lower than for viral culture and vary
by test. In addition, the types of specimens
acceptable for use (i.e., throat swab, nasal
wash, or nasal swab) also vary. Package in-
serts and the laboratory performing the test
should be consulted for more details.

Despite the availability of rapid diagnos-
tic tests, the collection of clinical specimens
for vira cultureis critical, because only cul-
tureisolates can provide specific information
regarding circulating influenza subtypes and
gtrains. This information is needed to com-
pare current circulating influenzastrainswith
vaccine strains, to guide decisions regarding
influenza treatment and prophylaxis, and to
formulate vaccine for the coming year. Virus
isolates also are needed to monitor the emer-
gence of antiviral resistance and the emer-
gence of novel influenza A subtypes that
might pose a pandemic threst.

Indicationsfor Use

Treatment

When administered within 2 days of ill-
ness onset to otherwise healthy adults, aman-
tadine and rimantadine can reduce the dura-
tion of uncomplicated influenza A illness, and
zanamivir and oseltamivir can reduce the
duration of uncomplicated influenza A and
B illness by approximately 1 day.

None of thefour antiviral agents hasbeen
demonstrated to be effective in preventing
seriousinfluenza-rel ated complications, such
as bacterid or vird pneumonia or exacerba
tion of chronic diseases. Evidence for the ef-
fectiveness of these four antiviral drugs is
based principally on studies of adults with
uncomplicated influenza. Fewer studiesof the
efficacy of influenzaantivira shave been con-
ducted among pediatric populations. One
study of oseltamivir treatment documented a
decreased incidence of otitis media among
children.

To reducethe emergence of antiviral drug-
resistant viruses, amantadine or rimantadine
therapy for persons with influenza-like ill-
ness should be discontinued as soon as clini-
caly warranted, generaly after 3-5 days of
treatment or within 24-48 hours after the dis-
appearance of signs and symptoms. The rec-
ommended duration of treatment with either
Zanamivir or oseltamivir is 5 days.

Prophylaxis

Chemoprophylactic drugs are not a sub-
stitutefor vaccination, although they arecriti-
cal adjunctsin the prevention and control of
influenza. Both amantadine and rimantadine
areapproximately 70%-90% effectivein pre-
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venting illness from influenza A infection.
When used as prophylaxis, these antiviral
agents can prevent illness while permitting
subclinical infection and the devel opment of
protective antibody against circulating influ-
enza viruses. Amantadine and rimantadine
do not interfere with the antibody response
to the vaccine. Both drugs have been studied
extensively among nursing home popul ations
as a component of influenza outbreak con-
trol programs.

Among the neuraminidase inhibitor an-
tivirals, only oseltamivir has been approved
for prophylaxis, but community studies of
healthy adults indicate that both drugs are
approximately 80% effective in preventing
febrile, laboratory-confirmed influenza ill-
ness. Both antiviral agents also have been
reported to prevent influenza illness among
persons given chemoprophylaxis after a
household member was diagnosed with in-
fluenza. Experience with prophylactic use of
theseagentsininstitutiona settingsor among
patients with chronic medical conditions is
limited. One 6-week study of oseltamivir pro-
phylaxis among nursing home residents
found a 92% reduction in influenza illness.

Tobemaximally effectiveasprophylaxis,
an antiviral drug must be taken each day for
theduration of influenza activity in the com-
munity. However, to be most cost-effective,
one study of amantadine or rimantadine pro-
phylaxis reported that the drugs should be
taken only during the period of peak influ-
enza activity in a community. Data are not
available on the efficacy of any of the four
antiviral agents in preventing influenza
among severely immune compromised per-
sons.

Control of Outbreaks in Institutions

The use of antivira drugs for treatment
and prophylaxis of influenzais an important
component of ingtitutional outbreak control.
In addition to the use of antiviral medica
tions, other outbreak control measures in-
clude instituting droplet precautions,
cohorting patients with confirmed or sus-
pected influenza, vaccinating staff and pa-
tients who are unvaccinated, restricting staff
movement between wards or buildings, and
restricting contact between ill staff or visi-
tors and patients.

When confirmed or suspected outbreaks
of influenza occur in ingtitutions that house
persons at high risk, chemoprophylaxis
should be started as early as possible to re-
duce the spread of the virus. In these situa-
tions, having preapproved orders from phy-
sicians or plansto obtain orders for antiviral
medicationson short noticeisextremely use-
ful.

Epidemiology Bulletin

When institutional outbreaks occur,
chemoprophylaxis should be administered to
all residents, regardless of whether they re-
ceived influenzavaccinationsduring the pre-
viousfall, and should continue for >2 weeks
or until approximately 1 week after the end
of the outbreak. The dosage for each resi-
dent should be determined individually.
Chemoprophylaxisalso can be offered to un-
vaccinated staff who provide careto persons
at high risk. Prophylaxis should be consid-
ered for all employees, regardless of their
vaccination status, if the outbresk is caused
by a variant strain of influenza that is not
well-matched by the vaccine.

In addition to nursing homes, chemopro-
phylaxis also can be considered for control-
ling influenza outbreaks in other closed or
semiclosed settings(e.g., dormitoriesor other
settings where persons live in close proxim-
ity).

To limit the potential transmission of
drug-resistant virus during ingtitutional out-
breaks, whether in chronic or acute-care set-
tings or other closed settings, measures
should be taken to reduce contact asmuch as
possible between persons taking antiviral
drugs for treatment and other persons, in-
cluding those taking chemoprophylaxis.

Dosage

Dosage recommendations vary by age
group and medica conditions (Table 2).

Route

Amantadine, rimantadine, and oselta-
mivir are administered orally. Amantadine
and rimantadine are available in tablet or
syrup form, and oseltamivir is available in
capsule or oral suspension form. Zanamivir
is available as a dry powder that is self-ad-
ministered viaord inhalation by using aplas-
tic device included in the package with the
medication. Patients should receive instruc-
tion and demonstration of correct use of this
device.

Side Effectsand Adver se Reactions

Amantadine and Rimantadine

Both amantadine and rimantadine can
cause central nervoussystem (CNS) and ges-
trointestinal side effects when administered
to young, healthy adults at equivalent dos-
ages of 200 mg/day. However, incidence of
CNS side effects (e.g., nervousness, anxiety,
difficulty concentrating, and lighthead-
edness) is higher among persons taking
amantadine than among those taking
rimantadine. A study of elderly personsaso
demonstrated fewer CNS side effects associ-
ated with rimantadine compared with aman-

tadine. Gastrointestina side effects(e.g., nau-
sea and anorexia) occur in approximately
1%-3% of persons taking either drug, com-
pared with 1% of persons receiving the pla-
cebo.

An increased incidence of seizures has
been reported among patients with a history
of seizuredisorderswho have received aman-
tadine. Patientswith seizure disordersshould
be observed closely for possible increased
seizure activity when taking amantadine.
Seizures (or seizure-like activity) also have
been reported among persons with a history
of seizures who were not receiving anticon-
vulsant medi cation whiletaking rimantadine.

Side effects associated with amantadine
and rimantadine are usually mild and cease
soon after discontinuing the drug. Side ef-
fects can diminish or disappear after thefirst
week, despite continued drug ingestion. Se-
rious side effects such as marked behavioral
changes, delirium, hallucinations, agitation,
and seizures have been associated with high
plasmadrug concentrations. Thesehave been
observed most often among personswho have
renal insufficiency, seizure disorders, certain
psychiatric disorders, and among elderly per-
sons who have been taking amantadine as
prophylaxis at a dosage of 200 mg/day. In
acute overdosage of amantadine, CNS, re-
nal, respiratory, and cardiac toxicity, includ-
ing arrhythmias, have been reported.

Zanamivir

Zanamivir isgenerally not recommended
for treatment for patientswith underlying air-
way disease because of the risk for serious
adverse events and because the efficacy has
not been demonstrated in this population. If
physicians decide to prescribe zanamivir to
patients with underlying chronic respiratory
disease, the drug should be used with cau-
tion under conditions of proper monitoring
and supportive care. Patients with asthma or
chronic obstructive pulmonary disease who
use zanamivir are advised to @) have a fast-
acting inhaled bronchodilator availablewhen
inhaling zanamivir and b) stop using
zanamivir and contact their physicianif they
develop difficulty breathing. No clear evi-
denceis available regarding the safety or ef-
ficacy of zanamivir for persons with under-
lying respiratory or cardiac disease or for
persons with complications of acute influ-
enza.

In clinica treatment studies of persons
with uncomplicated influenza, the frequen-
cies of other adverse eventswere similar for
persons receiving inhaled zanamivir and
those receiving placebo. The most common
adverse eventsreported by both groupswere
diarrhea; nausesa; sinusitis; nasal signs and



symptoms; bronchitis; cough;
headache; dizziness; and ear,
nose, and throat infections.
Each of these symptoms was
reported by <5% of personsin
the clinicd treatment studies
combined.

Oseltamivir

Nauseaand vomiting were
reported more frequently
among adults receiving
osdtamivir for treatment than
among personsreceiving pla
cebo. Among children treated
with oseltamivir, 14.3% had
vomiting compared with
8.5% of placebo recipients.
Overall, 1% discontinued the
drug secondary to this side
effect, whereasalimited num-
ber of adultsenrolledin clini-
cal treatment trials of
oseltamivir discontinued
treatment because of these
symptoms. Similar types and
rates of adverse events were
foundinstudiesof oseltamivir
prophylaxis. Nausea and
vomiting might belesssevere
if oseltamivir is taken with
food.

UseDuring Pregnancy

No clinical studies have
been conducted regarding the
safety or efficacy of amanta
dine, rimantadine, zanamivir,
or oseltamivir for pregnant
women. However, both aman-
tadine and rimantadine have
been demongtrated in animal
studies to be teratogenic and
embryotoxic when adminis-
tered at very high doses. Be-
cause of the unknown effects
of influenzaantivira drugson
pregnant women and their fe-
tuses, these four drugs should
be used during pregnancy
only if the potential benefit
judtifies the potential risk to
the embryo or fetus.

DrugInteractions

Careful observation is ad-
vised when amantadineis ad-

ministered concurrently with drugs that af-
fect the CNS, especially CNS stimulants.
Concomitant administration of antihista-
mines or anticholinergic drugs can increase
the incidence of adverse CNS reactions. No

Table 2. Recommended daily dosage of influenza antiviral medications for treatment and
prophylaxis

Age group
Antiviral agent 1-6yrs 7-9yrs 10-12 yrs 13-64 yrs 265 yrs
Amantadine*
Treatment 5mg/kg/day up to 150 |5mg/kg/day upto  [100 mg twice 100 mg twice <100 my/day
mg per day in two 150 mg per day in | daily§ daily§
divided dosest two divided dosest
Prophylaxis 5mykg/day up to 150 |5mg/kg/day upto | 100 mg twice 100 mg twice <100 mg/day
mg per day in two 150 mg per day in | daily§ daily§
divided dosest two divided dosest
Rimantadinef
Treatment** NATT NA NA 100 mg twice 100 or 20088
daily§ my/day
Prophylaxis 5mg/kg/day up to 150 |5mg/kg/day upto | 100 mg twice 100 mg twice 100 or 20088
mg per day in two 150 mg per day in | daily§ daily§ my/day
divided dosest two divided dosest
Zanamivir***
Treatment NA 10 mg twice dally |10 mg twice daily |10 mg twice daily |10 mg twice daily
Oseltamivir
Treatmentttt Dose varies by child's | Dose varies by Dose varies by | 75 mg twice daily | 75 mg twice daily
weight§88 child's weight§88 | child's weightS88
Prophylaxis NA NA NA 75 my/day 75 my/day

NOTE: Amantadine manufacturers include Endo Pharmaceuticals (Symmetrel®, tablet and syrup); Geneva Pharmaceuticals and
Rosemont (Amantadine HCL, capsule); and Alpharma, Copley Pharmaceutical, HiTech Pharma, Mikart, Morton Grove, and
Pharmaceutical Associates (Amantadine HCL, syrup). Rimantadine is manufactured by Forest Laboratories (Flumadine®, tablet and
syrup). Zanamivir is manufactured by Glaxo Wellcome (Relenza®, inhaled powder). Oseltamivir is manufactured by Hoffman-
LaRoche (Tamiflu®, tablet and suspension).

*The drug package insert should be consulted for dosage recommendations for administering amantadine to persons with creatinine
clearance <50 mL/min/1.73m?

5 mg/kg of amantadine or rimantadine syrup = 1 tsp/22 |bs.

§Children aged > 10 years who weigh <40kg should be administered amantadine or rimantadine at a dosage of 5 mg/kg/day.

A reduction in dosage to 100mg/day of rimantadine is recommended for persons who have severe hepatic dysfunction or those with
creatinine clearance <10 mL/min. Other persons with less severe hepatic or renal dysfunction taking 100 mg/day of rimantadine
should be observed closely, and the dosage should be reduced or the drug discontinued, if necessary.

**Only approved for treatment for persons>13 yearsold.

TTNA=Not applicable.

§8Elderly nursing home residents should be administered only 100 mg/day of rimantadine. A reduction in dosage to 100 mg/day
should be considered for all persons aged >65 years if they experience side effects when taking 200 mg/day.

T1Zanamivir is administered via inhalation by using a plastic device included in the package with the medication. Patients will
benefit frominstruction and demonstration of correct use of the device.

*** Zanamivir is not approved for prophylaxis.

TttFor personswith creatinine clearance <30mL/min, a reduction of the treatment dose of oseltamivir to 75mg/day and in the
prophylaxis dose to 75mg every other day is recommended.

§88The dose recommendation for children who weigh < 15kg is 30mg twice a day; for children weighing >15-23kg, the dose is 45mg
twice a day; for children weighing >23-40kg, the dose is 60mg twice a day; and for children weighing>40kg, the doseis 75mg twice
aday.

clinically significant interactions between
rimantadine and other drugs have been iden-
tified.

Clinical data are limited regarding drug
interactions with zanamivir. However, no
known drug interactions have been reported,

and no clinically important drug interactions
have been predicted on the basis of in vitro
data and data from studies of rats.

Limited clinical dataareavailableregard-
ing drug interactions with osdltamivir. Be-

August/September 2001




Casesof Sdected Notifiable DiscasesReported in Virginia*

Total Cases Reported, July 2001

Total Cases Reported Statewide,
Regions January through July
Disease State NW N SW C E This Year Last Year 5Yr Avg

AIDS 52 3 20 3 18 8 523 454 553
Campylobacteriosis 60 15 14 18 5 8 288 316 346
E. coli O157:H7 8 1 2 2 2 1 28 25 33
Giardiasis 34 8 18 1 5 2 214 219 201
Gonorrhea 1443 76 79 167 508 613 6043 5685 5087
Hepatitis A 9 1 4 4 0 0 76 88 106

B, acute 12 1 2 1 5 3 88 92 74

C/NANB, acute 0 0 0 0 0 0 0 3 9
HIV Infection 71 3 26 3 19 20 546 407 498
Lead in Children’ 54 7 4 9 23 11 330 380 323
Legionellosis 7 2 2 3 0 0 14 12 12
Lyme Disease 30 5 24 0 1 0 83 71 37
Measles 0 0 0 0 0 0 0 2 2
Meningococcal Infection 5 0 1 0 2 2 30 34 32
Mumps 0 0 0 0 0 0 2 5 7
Pertussis 1 1 0 0 0 0 13 33 22
Rabies in Animals 31 6 5 5 6 9 249 358 339
Rocky Mountain Spotted Fever 9 0 1 4 4 0 12 3 8
Rubella 0 0 0 0 0 0 0 0 1
Salmonellosis 280 17 32 58 150 23 779 4389 542
Shigellosis 29 1 7 3 3 15 122 238 195
Syphilis, Early® 13 0 2 2 2 7 154 169 314
Tuberculosis 12 2 6 0 1 3 132 157 186

Localities Reporting Animal Rabies This Month: Accomack 1 fox, 1 raccoon; Alleghany 1 fox; Amelia 1 skunk; Arlington 1 raccoon; Bath 1 cat, 1 fox;
Bedford 2 skunks; Buckingham 1 raccoon; Chesterfield 1 bat; Culpeper 1 raccoon; Fairfax 1 bat, 3 raccoons; Goochland 1 raccoon; Henry 1 raccoon;
King William 1 raccoon; Montgomery 1 cat; New Kent 1 fox; Newport News 1 raccoon; Norfolk 1 raccoon; Northampton 1 raccoon; Northumberland 1
raccoon; Prince George 1 raccoon; Rockingham 1 cat; Shenandoah 2 raccoons; Virginia Beach 1 fox, 1 raccoon.

Toxic Substance-related IlInesses: Asbestosis 20; Lead Exposure 10; Pneumoconiosis 4.
*Data for 2001 are provisiona. TElevated blood lead levels >10ug/dL.

SIncludes primary, secondary, and early latent.

cause osdltamivir and oseltamivir carboxy-
late are excreted in the urine by glomerular
filtration and tubular secretion via the an-
ionic pathway, a potential exists for interac-
tion with other agents excreted by this path-
way. For example, coadministration of
oseltamivir and probenecid resulted in re-
duced clearance of osdtamivir carboxylate
by approximately 50% and a corresponding
approximate twofold increase in the plasma
levels of osdtamivir carboxylate.

Drug-Resistant Strainsof I nfluenza

Amantadine-resistant viruses are cross-
resistant to rimantadineand viceversa. Drug-
resistant viruses can appear in approximately
onethird of patients when either amantadine

Epidemiology Bulletin

or rimantadine is used for therapy. During
the course of amantadine or rimantadine
therapy, resistant influenza strains can re-
place sensitivestrainswithin 2-3 daysof start-
ing therapy. Resistant viruses have been iso-
lated from personswho live at homeor inan
ingtitution where other residents are taking
or have recently taken amantadine or
rimantadine as therapy; however, the fre-
quency withwhich resistant virusesaretrans-
mitted and their impact on efforts to control
influenza are unknown. Amantadine- and
rimantadine-resistant viruses are not more
virulent or transmissible than sensitive vi-
ruses. The screening of epidemic strains of
influenza A has rarely detected amantadine-
and rimantadine-resistant viruses.

Persons who have influenza A infection
and who are treated with either amantadine
or rimantadine can shed sensitive viruses
early inthe course of treatment and later shed
drug-resistant viruses, especialy after 5-7
days of therapy. Such persons can benefit
from therapy even when resistant viruses
emerge.

Development of viral resistance to
zanamivir and oseltamivir during treatment
has been identified but does not appear to be
frequent. Surveillance for neuraminidasein-
hibitor-resistant influenza viruses is being
conducted.



Casesof Selected Notifiable DiseasesRepor ted in Virginia*

Total Cases Reported, August 2001

Total Cases Reported Statewide,

Regions January through August
Disease State  NW N SW C E This Year LastYear 5YrAvg

AIDS 121 5 31 3 16 66 646 506 642
Campylobacteriosis 71 16 18 21 5 1 358 384 437
E. coli O157:H7 10 2 2 3 1 2 38 43 47
Giardiasis 35 1 13 6 4 1 249 255 251
Gonorrhea 1499 90 81 173 413 742 7540 6645 5977
Hepatitis A 13 1 4 4 3 1 89 102 124
B, acute 13 2 2 4 2 3 101 101 83

C/INANB, acute 0 0 0 0 0 0 0 3 1

HIV Infection 121 5 30 8 10 68 665 465 585
Lead in Childrent 96 4 10 16 32 34 429 500 412
Legionellosis 3 1 0 2 0 0 17 17 16
Lyme Disease n 4 S 0 2 0 9 95 56
Measles 1 0 1 0 0 0 1 2 2
Meningococcal Infection 1 0 0 0 1 0 31 35 35
Pertussis 15 10 3 0 0 2 28 44 29
Rabies in Animals 29 9 6 4 4 6 278 404 390
Rocky Mountain Spotted Fever 3 0 0 1 2 0 15 4 12
Rubella 0 0 0 0 0 0 0 0 1
Salmonellosis 124 20 22 37 30 15 902 622 693
Shigellosis 65 0 1 2 3 49 187 303 252
Syphilis, Earlys 20 0 5 1 3 n 174 194 354
34 2 15 6 3 8 166 192 214

Tuberculosis

Localities Reporting Animal Rabies This Month: Accomack 1 fox; Alexandria 1 raccoon; Augusta 1 raccoon; Bedford 1 raccoon; Botetourt 1 raccoon;
Chesapeake 1 raccoon; Fairfax 2 bats, 2 skunks; Fauquier 1 raccoon; Franklin County 1 raccoon; Gloucester 1 cat; Greensville 1 raccoon; Hanover 1 cat,
1 raccoon, 1 skunk; Highland 1 skunk; James City 1 fox; Loudoun 1 raccoon; Louisa 1 raccoon; Nelson 1 skunk; Northumberland 1 skunk; Pittsylvania 1

skunk; Rockingham 1 raccoon; Spotsylvania 2 raccoons, Stafford 1 raccoon; Virginia Beach 1 raccoon.

Toxic Substance-related Ilinesses: Asbestosis 21; Cadmium Exposure 1; Lead Exposure 14; Mesothelioma 1; Pneumoconiosis 9.
*Data for 2001 are provisiona. TElevated blood lead levels >10ug/dL.
SIncludes primary, secondary, and early latent.
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